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(54) Title: MASS SPECTROMETER INCLUDING A QUADRUPOLE MASS ANALYSER ARRANGEMENT 




(57) Abstract: A mass spectrometer (10) having an 
ion optics system (32, 34, 36, 40, 42) in a first vacuum 
chamber (28) which diverts ions travelling in a first 
direction from a source (12, 16, 24) through an angle 
such that neutral particles and photons from the source 
continue in the first direction and are removed. The 
diverted ion beam (38) is then directed into a quadrupole 
mass analyser arrangement (52) in a second vacuum 
chamber (48) which comprises a configured, for example 
curved, set of fringe electrodes (56) followed by a 
linear mass analyser (54) and then an ion detector (46). 
The configured fringe electrodes (56) again divert the 
ions prior to their passage into the linear quadrupole 
mass analyser (54) whereby additional neutral particles 
possibly created by passage of the ion beam through 
residual gas in the vacuum chambers (28, 48) are shielded 
from entering the linear mass analyser (54). The use of 
the configured set of fringe electrodes (56) in front of the 
linear mass analyser (54) has been found to substantially 
reduce background count rates, particularly for detection 
of isotypes of low atomic masses. 
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"A" document defining the general state of the art which is 
not considered to be of particular relevance 

"E" earlier application or patent but published on or after 
the international filing date 

" L" document which may throw doubts on priority cl aim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition 
or other means 

"P" document published prior to the international filing date 
but later than the priority date claimed 



T later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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| | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 
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II 


□ 


III 
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IV 
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VI 
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VII 
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AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02)6285 3929 


Authorized Officer 
M.E. DIXON 

Telephone No. (02) 6283 2194 



Form PCT/IPEA/409 (Cover sheet) (July 1998) 



INTERNATIONAL PRELlNl^PRY EXAMINATION REPORT 



Sternational application No. 
PCT/AU01/01024 



I. Basis of the report 



With regard to the elements of the international application:* 
[X | the international application as originally filed. 



the description, 


pages 




as onginauy inea, 




pages 




f~i i ♦ » t_ j-,.,-,„., Jt 

filed with the demand, 




pages 




received on witn the letter oi 


the claims, 


pages 




as originally filed, 




pages 




as amended (together with any statement) under Article 19, 




pages 




filed with the demand, 




pages 




received on with the letter of 


the drawings, 


pages 




as originally filed, 




pages 




filed with the demand, 




pages 




received on with the letter of 



] the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| [ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[ | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

! I furnished subsequently to this Authority in written form. 

| ] furnished subsequently to this Authority in computer readable form. 

! | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

| | The amendments have resulted in the cancellation of: 

[ ] the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig. 

[~~[ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 

and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Claims 


1-14 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-14 


YES 




Claims 




NO 


Industrial applicability (IA) 


Claims 


1-14 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 



The closest cited documents are: Dl: EP 237259 

D2: US 5939718 
D3: US 3473020 

Dl (for example in fig 5) discloses a mass spectrometer having ion source 11, first electrode (lens 16), second 
electrode in electrostatic sector 74, bent quadrupole 36 and linear quadrupole 26. The main differences 
between this citation and the mass spectrometer claimed are: 

1. The bent quadrupole electrodes 36 are not stated to be fringe electrodes, and would not act as fringe 
electrodes because of an apertured plate between 36 and 26. 

2. The bent quadrupole 36 and linear quadrupole 26 are located in different vacuum regions (see fig 2, which 
has like reference numerals to fig 5). 

3. As a result of them being located in different vacuum regions, the linear quadrupole would not receive ions 
directly from the bent quadrupole. 

4. The bent quadrupole electrodes are not stated to shield the linear quadrupole entrance. 



D2 discloses a mass spectroscopic apparatus having bent ion beam guide 112 (figs 11, 12) which can be 
quadrupole (col 10 line 17), and linear quadrupole analyser 52. The claims are distinguished from this citation 
by similar differences as those for Dl. 



D3 shows a quadrupole mass filter having a curvilinear entrance section 28 and a rectilinear section 30, both in 
vacuum housing 40. Main differences from the present claims are: 

1. The curvilinear electrodes are not stated to be fringe electrodes 

2. No details are given of an ion optics system including first and second electrodes for diverting a beam of 
ions to separate neutral ions and photons. 



Therefore the claims are novel and inventive and meet the requirements of Article 33(2)-(4). 
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